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Decreased susceptibility to ceftriaxone in
Neisseria gonorrhoeae in the absence of a
mosaic penicillin-binding protein 2 (PenA)
allele
S. Carroll 1,∗, R. Kirkcaldy1, J. Fox2, G. Kubin3, D.
Trees1
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2 Oklahoma State Department of Health, Oklahoma
City, OK, USA
3 Texas Department of State Health Services, Austin,
TX, USA
Background: In February, 2012, a 32 year old African Amer-
ican, heterosexual man in Oklahoma presented with gonorrhea
exhibiting reduced susceptibility to ceftriaxone, with a minimum
inhibitory concentration (MIC) of 0.5g/ml. No history of travel,
drug use, or sex work was reported, and the individual denied
having prior gonococcal infections.
Methods & Materials: Whole genome sequencing of this iso-
late was performed using next-generation sequencing techniques
(Roche 454 and Paciﬁc Biosciences SMRT), and a suite of known
gonococcal resistance determinants were examined to identify
mutationspotentially associatedwith reduced susceptibility to cef-
triaxone.
Results: The penicillin-binding protein 2 gene (penA) has been
associated with both reduced susceptibility and treatment fail-
ure to the cephalosporins due to the presence of a mosaic penA
allele; however, this particular isolate possessed a non-mosaic
penA allele not normally associated with decreased susceptibility
to cephalosporins.
Conclusion: These results suggest that while a mosaic penA
allele can be predictive for reduced susceptibility to cephalosporins
in N. gonorrhoeae, it is not absolutely necessary. In this case, it
appears that other mutations are responsible for the reduced sus-
ceptibility to ceftriaxone.
http://dx.doi.org/10.1016/j.ijid.2014.03.639
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Within host evolution – what does it say about
the initial infecting population?
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Background: There is evidence that colonising Gram-positive
bacteria, including Staphylococcus aureus and Enterococcus faecium
undergo in host micro-adaptive changes that result in genomic
variation. This population evolution is relatively slow with accu-
mulation of approximately 1 to 2 mutations per megabase per
year. Little is known, however, about within host evolution in
Gram-positive infections, especially bacteraemia as compared to
colonisation. This is mainly due to the paucity of isolates and the
emphasis on examining paired isolates in the context of antibiotic
resistance development.
Methods & Materials: All isolates (n =10) from two episodes
of persistent bacteraemia underwent whole genome sequenc-
ing (WGS) using an Ion Torrent Personal Genome Machine (Life
Technologies; Carlsbad CA). Both episodes occurred in haematol-
ogy patients with bacteraemia for greater than 50 days despite
multiple changes to antimicrobial therapy. Sequence data was
analysed using CLC genomics workbench and compared to the
relevant reference genome (i.e. JKD6008; GenBank CP002120
for methicillin-resistant Staphylococcus aureus and AUS0004;
GeneBank CP003351 for Vancomycin-resistant Enterococcus fae-
cium).
Results: Approximately 180 Gb of mappable data for each
episode series was obtained with an average 60-fold coverage for
each isolate. Compared to the relevant reference genome, numer-
ous single nucleotide polymorphisms including non-synonymous
mutations were observed between the isolates. Not surprisingly,
some, but not all of the non-synonymous mutations, were associ-
ated with previously identiﬁed antibiotic resistance determinants.
Temporally, these mutations were observed but not exclusively
after antibiotic exposure in the circulating isolates. Analysis of
each series of isolates by phylogenetic analysis suggested a non-
sequential, non-additive (at least in part) and multi-directional
accumulation of SNPs. Furthermore, the temporal relationships
between isolates strongly suggested selection of subpopulations
from a genomically heterogenous infecting population.
Conclusion: Our study suggests that patients are infected with
a heterogenous population or “cloud” of Gram-positive bacteria
manifested by baseline genetic variability. These ﬁndings may
explain the high rates of persistent bacteraemia in some Gram-
positive infections.
http://dx.doi.org/10.1016/j.ijid.2014.03.640
